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PURPOSE: To provide a multilayer wiring structure which is adapted to 
high degree of integration and high electric reliability. 
CONSTITUTION: A lower wiring layer 5 made of tungsten is formed. An 
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viahole 7a. 




LEGAL STATUS 

[Date of request for examination] 02.08.2000 

[Date of sending the examiner's decision of rejection] 1 9.1 1 .2002 

[Kind of final disposal of application other than the 
examiners decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 
- 1 - 



'* NOTICES * 

JPG and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] It is formed on the 1st wiring layer and said 1st wiring layer. Said 1st wiring layer a part The 
insulating layer which has the hole which arrives at a front face, It has said 1st wiring layer and the 2nd 
wiring layer connected electrically through said hole, and the bottom wall side of said hole consists of a 
front face of said 1st wiring layer. Said 2nd wiring layer For said 1st wiring layer, said 2nd wiring layer is 
a semiconductor device which has the conductive layer which consists of an ingredient with which 
etched properties differ in the part to which it is alternatively in contact with a part of bottom wall side 
of said hole, and said 2nd wiring layer touches said 1st wiring layer. 

[Claim 2] The ingredient of said 1st wiring layer contains a tungsten, and the ingredient of said 
conductive layer is a semiconductor device of titanium nitride and tantalum nitride according to claim 1 
which contains either at least. 

[Claim 3] It is the semiconductor device according to claim 1 with which said 2nd wiring layer has the 
2nd conductive layer formed on said conductive layer, and the ingredient of said 2nd conductive layer 
contains a tungsten. 

[Claim 4] It is formed on the 1st wiring layer and said 1st wiring layer. Said 1st wiring layer a part The 
insulating layer which has the hole which arrives at a front face, It has said 1 st wiring layer and the 2nd 
wiring layer connected electrically through said hole. Said 2nd wiring layer It is the semiconductor device 
with which it is alternatively in contact with a part of bottom wall side of said hole with the 
semiconductor device, and has the conductive layer which said 2nd wiring layer turns into from a 
different ingredient of an etched property in said 1st wiring layer, and the bottom wall side of said hole 
consists of a front face of said conductive layer. 

[Claim 5] The Ingredient of said 2nd wiring : Tay£r contains a tungsten, and the ingredient of said 
conductive layer is a semiconductor device of titanium nitride and tantalum nitride according to claim 4 
which contains either at least. 

[Claim 6] It is the semiconductor device according to claim 4 with which said 1st wiring layer has the 
2nd conductive layer formed in the bottom of said conductive layer, and the ingredient of said 2nd 
conductive layer contains a tungsten. 

[Claim 7] Said 2nd wiring layer is a semiconductor device given in either of claims 1 and 4 which has 
extended said insulatingHayer top which maintains predetermined width of face and includes the field of 
said hole. 

[Claim 8] The process which forms the 1st wiring layer, and the process which forms an insulating layer 
on said 1st wiring layer, The process which forms the hole where said 1st wiring layer is reached, and a 
bottom wall side becomes said insulating layer from said 1st wiring layer, The process which forms the 
2nd wiring layer so that it may have the conductive layer which consists of an ingredient with which said 
1st wiring layer is touched through said hole, and said 1st wiring layer differs from an etched property, 
The manufacture approach of a semiconductor device equipped with the process alternatively removed 
so that said 2nd wiring layer may be made to remain where a part of bottom wall side of said hole is 
touched. 

[Claim 9] The process which forms the 1st wiring layer which has a conductive layer, and the process 
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which forms an insulating layer on said 1st wiring layer, So that the process which forms the hole where 
said 1st wiring layer is reached, and a bottom wall side becomes said insulating layer from said 
conductive layer may be touched with said conductive layer through said hole The manufacture 
approach of a semiconductor device equipped with the process which forms the 2nd wiring layer which 
consists of an ingredient with which said conductive layer differs from an etched property, and the 
process alternatively removed so that said 2nd wiring layer may be made to remain where a part of 
bottom wall side of said hole is touched. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] More specifically, this invention relates to the semiconductor device which has 
the multilayerHnterconnection structure of a large-scale integrated circuit (LSI), and its manufacture 
approach about a semiconductor device and its manufacture approach. 
[0002] 

[Description of the Prior Art] Conventionally, as for multilayer-interconnection structure, what used 
aluminum (aluminum) alloy for the wiring layer as shown in drawing 15 was main. The impurity diffusion 
field 515 is formed in the front face separated by the component demarcation membrane 513 of the 
semi-conductor substrate 511 with reference to drawing 1 5 . The layer insulation layer 517 is formed on 
the front face of the semi-conductor substrate 51 1, and contact hole 517a which arrives at the impurity 
diffusion field 515 is formed in this layer insulation layer 517. (Aluminum aluminum) alloy film 505 is 
formed as a lower wiring layer so that this impurity diffusion field 515 may be touched through contact 
hole 517a. The layer insulation layer 507 is formed so that this lower wiring layer 505 may be covered, 
and beer hall 507a of the lower wiring layer 505 which gives a part to a front face is formed in this layer 
insulation layer 507. The up wiring layer which consists of aluminium alloy film 503 so that the lower 
wiring layer 505 may be touched is formed through this beer hall 507a. 

[0003] However, the contact hole and the beer hall have also been made detailed with high integration of 
a semiconductor device. Thereby, the rate of step coverage of the aluminium alloy film in a contact hole 
or a beer hall falls, and the dependability fall of electromigration, a stress migration, etc. has posed a 
problem. For this reason, the structure which forms a tungsten (W) plug in a hole as shown in drawing 16 
began to be adopted. 

[0004] That is, with reference to drawing 16 , the plug layers 605a and 503a are filled up with contact 
hole 517a or beer hall 507a. For this reason, the step coverage of the wiring layer in a contact hole 517 
does not pose a problem. Therefore, electric dependability improves by each wiring layers 605b and 503b 
being respectively connected to the lower layer impurity diffusion field 515 or wiring layer 605b 
electrically through these plug layers 605a and 503a. 
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[0005] Drawing 1 7 is the arrow head X0 of drawing 15 and drawing 16 . It is the top view showing roughly 
. * the conventional semiconductor device seen from the direction. Line breadth W1 of connection 503c of 
the up wiring layer 503 (503b) located in the beer hall 507a upper part with the conventional 
semiconductor device with reference to drawing 17 Line breadth W2 of other parts of the up wiring layer 
503 It is set up greatly. Thus, line breadth W1 of connection 503c Since it is set up greatly, the covering 
margin by the superposition error at the time of photoengraving process is produced. 
[0006] That is, when carrying out patterning of the up wiring layer 503, after forming a conductive layer 
all over a front face, patterning of the conductive layer is carried out to the up wiring layer 503 by the 
photoengraving-process technique. However, the up wiring layer 503 is a position to the arrow head SA 
by the superposition error of the mask at the time of the photoengraving process. Or arrow head SB It 
may be shifted and formed in a direction. Thus, when the up wiring layer 503 shifts and is formed, the 
case where the good connection between the up wiring layer 503 and the lower wiring layer 505 is not 
obtained through beer hall 507a arises. So, the up wiring layer 503 is an arrow head SA. Or arrow head 
SB It is the line breadth W1 of connection 503c so that the good connection with the lower wiring layer 
505 may be obtained, even when shifted and formed in a direction. It is set up greatly and the covering 
margin is secured. 

[0007] In addition, the cross section which meets the E-E line of drawing 17 corresponds to drawing 1 5 

and 16. 

[0008] 

[Problem(s) to be Solved by the Invention] The conventional semiconductor device is constituted as 
mentioned above. 

[0009] ** However, line breadth W1 of connection 503c of the up wiring layer 503 shown in drawing 17 
with the conventional semiconductor device Line breadth W2 of other parts Since it was large, there 
was a trouble of not being suitable for high integration. Hereafter, that is explained to a detail. 
[0010] Drawing 17 is referred to and it is the line breadth W1 of connection 503c. Line breadth W2 of 
other parts of the up wiring layer 503 It is large. For this reason, when forming the up wiring layer 503 
and the wiring layer 521 which runs parallel to, between connection 503c and a wiring layer 521, spacing 
LA 5 turns into a minimum interval. In this case, line breadth W2 of the up wiring layer 503 The spacing 
LB5 of the part and wiring layer 521 which it has becomes larger than the spacing LA 5 of connection 
503c and a wiring layer 521. So, spacing LBS cannot be made into a minimum interval, i.e., the minimum 
processing dimension in photoengraving process. The wiring pitch LP 5 of breadth, the up wiring layer 
503, and a wiring layer 52 1 stops thus, spacing LB5 being suitable for breadth and high integration by the 
covering margin, as a result of preparing a covering margin by connection 503c. 

[001 1] ** If a wiring layer is formed with aluminum on the other hand when not preparing a covering 
margin in connection 503c ( drawing 15 ), the problem that the electric dependability of a wiring layer 
falls will arise. Hereafter, that is explained to a detail. 

[0012] Drawing 1 8 is the top view showing roughly the configuration of the semiconductor device when 
not preparing a covering margin in an up wiring layer. When not preparing a covering margin with 
reference to drawing 18 , spacing LA6 and LB6 of the up wiring layer 503 and a wiring layer 521 can be 
uniformly made into a minimum interval. For this reason, it can be made smaller than the wiring pitch 
LB5 which shows the wiring pitch LB6 of the up wiring layer 503 and a wiring layer 521 to drawing 1 7 . 
So, it can be said that the structure where a covering margin is not prepared is suitable for high 
integration. 

[0013] However, since there is no covering margin, when the location of the up wiring layer 503 shifts 
and is formed of the superposition error at the time of photoengraving process, it becomes like drawing 
19. 

[0014] With reference to drawing 19 , the part into which the up wiring layer 503 cannot cover a beer 
hall 507 top arises by location gap of the up wiring layer 503. 

[0015] In this case, if both the lower part and the up wiring layers 505 and 503 are formed with the 
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aluminium alloy, it will be etched by etching for patterning of the up wiring layer 503 as shown in drawing 
20 to the lower wiring layer 505. 

[0016] Drawing 20 is an outline sectional view which meets the F-F line of drawing 1 9 . If the lower 
wiring layer 505 is also etched with reference to drawing 20 at the time of etching of the up wiring layer 
503, wiring resistance of the lower wiring layer 505 will become high, and the fall of electric dependability 
will arise. 

[0017] ** Even when a tungsten plug is applied, as shown in drawing 21 , the part into which up wiring 
layer 503b cannot cover a beer hall 507a top arises by the superposition gap by photoengraving process 
again. However, the etch rate of tungsten plug 503a to the etch rate of up wiring layer 503b which 
consists of aluminum can be set up small enough. For this reason, tungsten plug 503a is hardly etched 
at the time of patterning of up wiring layer 503b, and the damage by etching is not received. 
[0018] However, the following problems arise according to the manufacture process of a tungsten plug in 
this case. 

[0019] There are two kinds of approaches in the manufacture process of a tungsten plug. One approach 
is an approach of carrying out whole surface etchback and making a tungsten remaining only in a hole, 
after depositing a tungsten all over a front face. Moreover, another approach is an approach of growing 
up a tungsten alternatively only into a hole. However, there is a problem of the rise of the manufacturing 
cost by two processes of deposition and etchback of a tungsten being added in the former approach. 
Moreover, there was a problem that control of the selectivity grown up alternatively was very difficult 
only in a hole in the latter approach. 

[0020] It is that the purpose of 1 of this invention offers the multilayer-interconnection structure 
suitable for high integration by ** of a more than - **. 

[0021] Moreover, other purposes of this invention are offering the multilayer-interconnection structure 
electric dependability's being high. 

[0022] The purpose of further others of this invention is manufacturing multilayer-interconnection 

structure at a simple process. 

[0023] 

[Means for Solving the Problem] The semiconductor device according to claim 1 is equipped with the 
1st wiring layer, an insulating layer, and the 2nd wiring layer. An insulating layer is formed on the 1st 
wiring layer, and has the hole of the 1st wiring layer which gives a part to a front face. The 2nd wiring 
layer is electrically connected with the 1st wiring layer through the hole: The bottom wall side of a hole 
consists of a front face of the 1st wiring layer. The 2nd wiring layer is alternatively in contact with a part 
of bottom wall side of a hole. In the part to which the 2nd wiring layer touches the 1st wiring layer, the 
2nd wiring layer has the conductive layer which consists of an ingredient with which the 1st wiring layer 
differs from an etched property. 

[0024] In a semiconductor device according to claim 2, the ingredient of the 1st wiring layer has the 
desirable thing of titanium nitride and tantalum nitride which the ingredient of a conductive layer 
includes for either at least including a tungsten. 

[0025] In a semiconductor device according to claim 3, the 2nd wiring layer has the 2nd conductive layer 
formed on the conductive layer, and, as for the ingredient of the 2nd conductive layer, it is desirable 

that the tungsten is included. - 

[0026] The semiconductor device according to claim 4 is equipped with the 1st wiring layer, an insulating 
layer, and the 2nd wiring layer. An insulating layer is formed on the 1st wiring layer, and has the hole of 
the 1st wiring layer which gives a part to a front face. The 2nd wiring layer is electrically connected with 
the 1st wiring layer through the hole. The 2nd wiring layer is alternatively in contact with a part of 
bottom wall side of a hole. The 1st wiring layer has the conductive layer which consists of an ingredient 
with which an etched property differs from the 2nd wiring layer. The bottom wall side of a hole consists 
of a front face of a conductive layer. 

[0027] In a semiconductor device according to claim 5, the ingredient of the 2nd wiring layer has the 
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(desirable thing of titanium nitride and tantalum nitride which the ingredient of a conductive layer 
includes for either at least including a tungsten. 

[0028] In a semiconductor device according to claim 6 f the 1st wiring layer has the 2nd conductive layer 
formed in the bottom of a conductive layer, and, as for the ingredient of the 2nd conductive layer, it is 
desirable that the tungsten is included. 

[0029] As for the 2nd wiring layer, in a semiconductor device according to claim 7, it is desirable to have 
extended the insulating-layer top which maintains predetermined width of face and includes the field of 
a hole. 

[0030] The manufacture approach of a semiconductor device according to claim 8 is equipped with the 
following processes. The 1st wiring layer is formed first. And an insulating layer is formed on the 1st 
wiring layer. And the hole where the 1st wiring layer is reached and a bottom wall side becomes an 
insulating layer from the 1st wiring layer is formed. And the 2nd wiring layer is formed so that it may 
have the conductive layer which consists of an ingredient with which the 1st wiring layer is touched 
through a hole, and the 1st wiring layer differs from an etched property. And the 2nd wiring layer is 
alternatively removed so that it may remain, where a part of bottom wall side of a hole is touched. 
[0031] The manufacture approach of a semiconductor device according to claim 9 is equipped with the 
following processes. The 1st wiring layer which has a conductive layer first is formed. And an insulating 
layer is formed on the 1st wiring layer. And the hole where the 1st wiring layer is touched and a bottom 
wall side becomes an insulating layer from a conductive layer is formed. And the 2nd wiring layer which 
consists of an ingredient with which a conductive layer differs from an etched property is formed so that 
a conductive layer may be touched through a hole. And the 2nd wiring layer is alternatively removed so 
that it may remain, where a part of bottom wall side of a hole is touched. 
[0032] 

[Function] In the semiconductor device given in claims 1 and 4, the conductive layer is prepared in the 
part to which the 2nd wiring layer touches the 1st wiring layer. This conductive layer has a different 
etched property from the 1st or the 2nd wiring layer. For this reason, even if there is a part into which 
the 2nd wiring layer does not cover a hole top, most of the 1st wiring layer of that part that is not 
covered is not etched at the time of etching for patterning of the 2nd wiring layer. Therefore, good 
electric dependability is acquired. 

[0033] Moreover, since the 1st wiring layer which is not covered by the 2nd wiring layer is hardly etched 
at the time of etching of the 2nd wiring layer, it is not necessary to prepare a part with wide line breadth 
in the 2nd wiring layer in consideration of a covering margin. Therefore, it enables it only for the part 
which does not need to prepare a part with wide line breadth to be able to carry out [ **** ]-izing of 
the wiring pitch, and to attain high integration. 

[0034] With the semiconductor device of a publication, a conductive layer is made claims 2, 3, 5, and 6 
to the 1 st or the 2nd wiring layer being used as a tungsten at titanium nitride or tantalum nitride. This 
titanium nitride (or tantalum nitride) and tungsten are the ingredient which can secure the difference of 
a mutual etch rate greatly according to etching conditions. For this reason, even if there is a part into 
which the 2nd wiring layer does not cover a hole top, most of the 1st wiring layer of that part that is not 
covered is not etched at the time of etching for patterning of the 2nd wiring layer. Therefore, good 

electric dependability is acquired. 

[0035] By the manufacture approach of a semiconductor device according to claim 8, a semiconductor 
device according to claim 1 can be obtained. 

[0036] By the manufacture approach of a semiconductor device according to claim 9, a semiconductor 

device according to claim 4 can be obtained. 

[0037] 

[Example] Hereafter, the example of this invention is explained based on drawing. 

Example 1 drawing 1 is the top view showing roughly the configuration of the semiconductor device in 

the 1st example of this invention. Moreover, drawing 2 is an outline sectional view which meets the A-A 
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line of drawing 1 . 

[0038] The impurity diffusion field 1 5 is formed in the front face separated by the component 
demarcation membrane 1 3 of the semi-conductor substrate 1 1 with reference to drawing 1 and drawing 
2 . The layer insulation layer 17 is formed in the front face of this semi-conductor substrate 11. Contact 
hole 17a which arrives at the impurity diffusion field 15 is prepared in the layer insulation layer 17. 
[0039] The lower wiring layer 5 which consists of a tungsten by 5000A thickness so that the impurity 
diffusion field 15 may be touched through contact hole 17a is formed. The layer insulation layer 7 is 
formed so that this lower wiring layer 5 may be covered. Beer hall 7a of the lower wiring layer 5 which 
gives a part to a front face is prepared in the layer insulation layer 7. The 2nd wiring layer 1 and 3 is 
formed so that the lower wiring layer 5 may be touched through beer hall 7a. 

[0040] The 2nd wiring layer has the tungsten film 3 formed by 8000A thickness for example, on the 
titanium nitride (TiN) film 1 which has 1000A thickness, and its titanium nitride film 1. 
[0041] This 2nd wiring layer 1 and 3 is not embedding the inside of beer hall 7a completely. That is, the 
field which is not embedded by the 2nd wiring layer 1 and 3 is in beer hall 7a. So, the 2nd wiring layer 1 
and 3 is alternatively in contact with a part of bottom wall side of beer hall 7a. 

[0042] This 2nd wiring layer 1 and 3 is line breadth WA. It maintained and the layer insulation layer 7 top 
including a beer hall 7a top is extended. 

[0043] In addition, on the front face of the layer insulation layer 7, other wiring layers 21 are formed so 
that it may run parallel to with the up wiring layers 1 and 3. 

[0044] Next, the manufacture approach of the semiconductor device in the 1st example of this invention 
is explained. 

[0045] Drawing 3 - drawing 6 are the outline sectional views showing the manufacture approach of the 
semiconductor device of the 1st example of this invention in order of a process, first — drawing 3 — 
referring to — LOCOS (Local Oxidation of Silicon) usual to the front face of the semi-conductor 
substrate 11 — the component demarcation membrane 13 is alternatively formed of law. Moreover, the 
impurity diffusion field 15 is formed in the field separated with the isolation oxide film 13 of the semi- 
conductor substrate 11 of an ion implantation etc. The layer insulation layer 17 is formed so that the 
whole surface surface of the semi-conductor substrate 11 may be covered. Contact hole 17a of the 
impurity diffusion field 15 which gives a part to a front face is formed in the layer insulation layer 17 by 
a usual photoengraving-process technique and a usual etching technique. 

[0046] The tungsten film 5 is formed by 5000A thickness of a spatter etc. all over a front face so that 
the impurity diffusion field 15 may be touched through contact hole 17a. Then, patterning of the 
tungsten film 5 is carried out to a desired configuration by the photoengraving-process technique and 
the etching technique, and it becomes the 1st wiring layer 5. The layer insulation layer 7 is formed so 
that this 1st wiring layer 5 may be covered. Beer hall 7a of the lower wiring layer 5 which gives a part to 
a front face is formed in the layer insulation layer 7 by a usual photoengraving-process technique and a 
usual etching technique. 

[0047] With reference to drawing 4 , the titanium nitride film 1 is formed by about 1000A thickness of a 
spatter etc. all over a front face so that the lower electrode layer 5 may be touched through beer hall 7a. 
[0048] With reference to drawing 5 , the tungsten film 3 is formed by about 8000A thickness of a spatter 
- etc. all over the front face of the titanium nitride film 1. 

[0049] With reference to drawing 6 , a resist pattern 23 is formed on the front face of the tungsten film 
3. Etching is performed to the tungsten film 3 by using this resist pattern 23 as a mask. 
[0050] The conditions of this etching are etching gas:SF6. It is gas, pressure: ImTorr, and RF 
power 150W. The etch rate of the tungsten in this etching condition is a part for 2000A/, and the etch 
rate of a photoresist is a part for 1000A/. Moreover, the etch rate of the titanium nitride in this etching 
condition is 1/100 or less [ of the etch rate of a tungsten ]. For this reason, even if it gives 50% of over 
etching to the titanium nitride film 1, as for the titanium nitride film, only about 40A thickness is etched. 
[0051] Then, etching is performed to the titanium nitride film 1. The conditions of this etching are 
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etching gas:BCI3+CI2. It is gas, pressure:10mTorr, and RF power200W. On this etching condition, the 
etch 'rate of the titanium nitride film 1 is a part for 1000A/. Moreover, the etch rates of the tungsten in 
this etching condition are or less 1 of titanium nitride / 50 to 1/100. For this reason, when the titanium 
nitride film 1 is 1000A, even if it gives 100% of over etching to the titanium nitride film 1, as for the lower 
wiring layer 5 which consists of a tungsten, etching removal only of the thickness 10-20A or less is 
carried out. 

[0052] Thus, if the gas of a fluorine (F) system is used at the time of etching of a tungsten, most 
titanium nitride film will not be etched. Moreover, at the time of etching of the titanium nitride film, most 
tungsten film is not etched by using the gas of a chlorine (CI) system. It will be in the condition which a 
resist pattern 23 is removed after these etching, and shows in drawing 1 and 2. 
[0053] In addition, although the passivation film is formed all over a front face so that the up wiring 
layers 1 and 3 may be covered after the process of the above [ a wiring layer / case / of a lower wiring 
layer and the up wiring layers 1 and 3 / two-layer ], it omits here. 

[0054] In the semiconductor device of this example, the titanium nitride film 1 is formed in the part to 
which the up wiring layers 1 and 3 touch the lower wiring layer 5 as shown in drawing 2 . The etch rate 
of the titanium nitride film 1 can be set up more greatly enough than the etch rate of the lower wiring 
layer 5 which consists of a tungsten at the time of etching of this titanium nitride film 1. For this reason, 
the lower electrode layer 5 is hardly etched at the time of etching of the titanium nitride film 1. 
Therefore, the part of the lower wiring layer 5 by which the lower wiring layer 5 is not covered even if a 
front face is not covered by the up wiring layers 1 and 3 in part is not sharply etched in beer hall 7a, and 
the good electric dependability of the lower wiring layer 5 is maintained. 

[0055] Moreover, the part of the lower wiring layer 5 which is not covered by the up wiring layers 1 and 
3 in beer hall 7a from **** is hardly etched at the time of etching of the titanium nitride film 1. For this 
reason, it is not necessary to prepare a part with wide line breadth in the up wiring layer 1 in 
consideration of a covering margin. That is, as shown in drawing 1 , it is the predetermined line breadth 
WA about the up wiring layers 1 and 3. It can be made to be able to maintain, and can be made to 
extend and spacing LA1 and LB1 of the up wiring layers 1 and 3 and the other wiring layers 21 can be 
made into the minimum processing dimension in the minimum distance and the so-called photoengraving 
process. Therefore, as shown in drawing 1 , it can contraction-ize from the conventional wiring pitch LP 
5 which shows the wiring pitch LPA of the up wiring layers 1 and 3 which run parallel to mutually, and 
the other wiring layers 21 to drawing 17 , and the semiconductor device suitable for high integration can 
be obtained. 

Example 2 drawing 7 is the top view showing roughly the configuration of the semiconductor device in 
the 2nd example of this invention. Moreover, drawing 8 is an outline sectional view which meets the B-B 
line of drawing 7 . 

[0056] With reference to drawing 7 and drawing 8 , as for the configuration of the semiconductor device 
of this example, the configurations of a lower wiring layer and an up wiring layer differ as compared with 
the 1st example. 

[0057] The lower wiring layer has the tungsten film 5 and the titanium nitride film 101. The tungsten film 
5 is formed so that the impurity diffusion field 15 may be touched through contact hole 17a prepared in 
the layer insulation layer 17. The titanium nitride film 101 is formed on the tungsten film 5. Moreover, the 
up wiring layer 3 consists of a tungsten film monolayer. 

[0058] The up wiring layer 3 is in contact with the lower electrode layer 5,101 through beer hall 7a 
prepared in the layer insulation layer 7. Besides, the section wiring layer 3 is not embedding the inside of 
beer hall 7a completely. That is, the up wiring layer 3 is alternatively in contact with a part of bottom 
wall side of beer hall 7a. 

[0059] In addition, since it is almost the same as that of the 1st example about the configuration of 
those other than this, the explanation is omitted. 

[0060] Next, the manufacture approach of the semiconductor device in the 2nd example of this 
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invention is explained. 

• [0061] Drawing 9 - drawing 12 are the outline sectional views showing the manufacture approach of the 
semiconductor device in the 2nd example of this invention in order of a process, first — drawing 9 — 
referring to — LOCOS usual to the front face of the semi-conductor substrate 11 — the component 
demarcation membrane 13 is formed using law. The impurity diffusion field 15 is formed in the front face 
separated by the component demarcation membrane 13 of the semi-conductor substrate 11 by ion- 
implantation etc. The layer insulation layer 17 is formed so that the front face of the semi-conductor 
substrate 11 may be covered. Contact hole 17a of the impurity diffusion field 15 which gives a part to a 
front face is formed in the layer insulation layer 17 by a usual photoengraving-process technique and a 
usual etching technique. 

[0062] The tungsten film 5 is formed by about 5000A thickness of a spatter etc. all over a front face so 
that the front face of the impurity diffusion field 15 may be touched through contact hole 17a. The 
titanium nitride film 101 is formed by about 500A thickness of a spatter etc. all over the front face of 
this tungsten film 5. Patterning of the titanium nitride film 101 and the tungsten film 5 is carried out one 
by one by a usual photoengraving-process technique and a usual etching technique, and the lower wiring 
layer 5.101 is formed. ......... . 

[0063] Especially etching of this titanium nitride film 101 is etching gas:BCI3+CI2. It is carried out under 
gas. pressure: 10mTorr, and the conditions of RF power200W. On this etching condition, the etch rate of 
the titanium nitride film is a part for 1000A/. Moreover, the etch rates of the tungsten film 5 in this 
etching condition are or less 1 of the etch rate of the titanium nitride film 101/50 to 1/100. Therefore, 
when the titanium nitride film has 1000A thickness, even if 100% of over etching is given to this titanium 
nitride film, as for the tungsten film, etching removal only of the thickness 10-20A or less is carried out. 
[0064] With reference to drawing 10 , the layer insulation layer 7 is formed so that the lower wiring layer 
5,101 may be covered. Beer hall 7a of the titanium nitride film 101 which gives a part to a front face is 
formed in the layer insulation layer 7 by a usual photoengraving-process technique and a usual etching 
technique. 

[0065] With reference to drawing 11 , the tungsten film 3 is formed by about 8000A thickness of a 
spatter all over a front face so that the titanium nitride film 101 may be touched through beer hall 7a. 
[0066] drawing 12 — referring to — some tungsten film 3 — a resist pattern 23 is formed in a front 
face. Etching removal of the tungsten film 3 is carried out by using this resist pattern 23 as a mask. 
[0067] The conditions of this etching are etching gas:SF6. It is gas, pressure:1 mTorr, and RF 
power 150W. The etch rate of the tungsten in this etching condition is a part for 2000A/. and the etch 
rate of a resist pattern 23 is a part for 1000A/. Moreover, the etch rate of the titanium nitride film 101 
in this etching condition is 1/100 or less [ of the tungsten film 3 ]. For this reason, even if it gives 50% 
of over etching to the tungsten film 3, etching removal only of about 40A of the titanium nitride film 101 
is not carried out. 

[0068] Then, it will be in the condition which a resist pattern 23 is removed and shows in drawing 8 . In 
addition, although the passivation film is formed so that a wiring layer may cover this up wiring layer 3 in 
the two-layer case of the lower wiring layer 5,101 and the up wiring layer 3, it omits here. 
[0069] In the semiconductor device of this example, the titanium nitride film 101 is formed in the part to 
which the lower wiring layer 5,101 touches the up wiring layer 3 as shown in drawing 8 . The etch rate of 
the titanium nitride film 101 can be set up smaller enough than the etch rate of a tungsten at the time 
of etching of the up wiring layer 3 which consists of a tungsten. For this reason, the titanium nitride film 
101 of a lower wiring layer is hardly etched at the time of etching of the up wiring layer 3. Therefore, the 
part of the lower wiring layer 5,101 by which the lower wiring layer 5 is not covered even if a front face 
is not covered by the up wiring layer 3 in part is not sharply etched in beer hall 7a, and the lower wiring 
layer 5,101 can maintain good electric dependability. 

[0070] Moreover, the part of the lower wiring layer 5,101 which is not covered by the up wiring layer 3 in 
beer hall 7a from **** is hardly etched at the time of etching of the up wiring layer 3. For this reason, it 
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Is not necessary to prepare a part with wide line breadth in the up wiring layer 3 in consideration of a 
covering margin. That is, as shown in drawing 7 , it is the predetermined line breadth WB about the up 
wiring layer 3. It can be made to be able to maintain and can be made to extend. Thereby, spacing LA2 
and LB2 of the up wiring layer 3 and the other wiring layers 21 can be uniformly made into the minimum 
processing dimension in the minimum distance and the so-called photoengraving process. Therefore, the 
wiring pitch LPB of the up wiring layer 3 which runs parallel to mutually, and the other wiring layers 21 
can be contraction-ized, and the semiconductor device suitable for high integration can be obtained. 
[0071] In addition, it sets in the 1st and 2nd examples, and the path of beer hall 7a is the line breadth 
WA of the up wiring layer 3, and WB. Although the case of being the same or small was explained, this 
invention is not restricted to this. That is, as shown in drawing 13 and drawing 14 , they are the line 
breadth WC of the up wiring layer 203 (201), and WD. Paths RC and RD of beer hall 207a It may be small. 
The semiconductor device shown in this drawing 13 and drawing 14 also does so the almost same 
effectiveness as the 1st and 2nd examples mentioned above. Furthermore, the following effectiveness 
also does so. 

[0072] The pattern of LSI is made detailed, and it is usually necessary to also reduce the diameter of a 
hole as wiring width of face is small and a pitch becomes small. However, even when there is no 
puncturing margin in the photoengraving process of a minute hole, a resist pattern can be enlarged and 
the insufficiency of a photoengraving-process process technique can be compensated with this example. 
[0073] In addition, the titanium nitride film 301 shown in the titanium nitride film 1 and 101 in the 1st and 
2nd examples, the titanium nitride film 201 shown in drawing 13 , and drawing 1 4 may be tantalum nitride 
(TaN). Moreover, although the combination of a tungsten and the titanium nitride film was explained like 
the titanium nitride film 301 and the tungsten film 203 in the titanium nitride film 201, the tungsten film 5, 
and drawing 14 in the titanium nitride film 101, the tungsten film 3, and drawing 13 in the titanium nitride 
film 1, the tungsten film 5, and the 2nd example in the 1st example, what is necessary is just the quality 
of the material which is not limited to this and can set up both etching speed difference greatly enough. 
[0074] Moreover, the aluminium alloy film may be formed on the tungsten film 3 (or 203) which makes 
the up wiring layer shown in the 1st and 2nd examples, and drawing 13 and drawing 14 . In this case, the 
titanium nitride film may be further formed on that aluminium alloy film. 

[0075] Moreover, in the 1st and 2nd examples, and drawing 13 and drawing 14 , the titanium nitride film 
may be prepared as a barrier metal between the tungsten film 5 and the layer insulation layers 17 which 
make a lower wiring layer. 

[0076] The titanium nitride film 301 shown in the 2nd titanium nitride film 101 and drawing 14 in an 
example also makes the role of an anti reflection film. 

[0077] In addition, this invention is effective not only when an up wiring layer shifts by superposition gap 
of the mask at the time of photoengraving process, but when an up wiring layer is intentionally shifted 
from a beer hall. Here, the case where a ** rule is carried out to the case where an up wiring layer is 
intentionally shifted from a beer hall, at spacing with adjoining wiring, and up wiring must be shifted on a 
design to a beer hall corresponds. 
[0078] 

[Effect of the Invention] In the semiconductor device according to claim 1 to 7, the conductive layer is 
prepared in the touching part of the 1st wiring layer and the 2nd wiring layer. This conductive layer has 
a different etched property from the 1st or the 2nd wiring layer. For this reason, most of the 1st wiring 
layer is not etched at the time of etching for patterning of the 2nd wiring layer. Therefore, good electric 
dependability is maintained. 

[0079] Moreover, since the 2nd wiring layer is hardly etched at the time of etching by patterning of the 
1st wiring layer, it does not need to prepare a part with wide line breadth in the 2nd wiring layer in 
consideration of a covering margin. Therefore,-izing of the wiring pitch between the 2nd wiring layer and 
the wiring layer which runs parallel to can be carried out [ **** ], and it becomes possible to attain high 
integration. 
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t0080] With the semiconductor device of a publication, a conductive layer is made cla.ms 2, 3 5, and 6 
to the 1st or the 2nd wiring layer being used as a tungsten at titanium nitride or tantalum nitnde. Th.s 
titanium nitride (or tantalum nitride) and tungsten are the ingredient which can secure the drfference of 
a mutual etch rate greatly according to etching conditions. For this reason, most of the 1 st wring layer 
is not etched at the time of etching for patterning of the 2nd wiring layer. Therefore, good electnc 

dependability is maintained. j 
[0081] By the manufacture approach of a semiconductor device according to cla.m 8 the sem.conductor 
device according to claim 1 which good electric dependability was acquired and fitted h.gh .ntegrat.on 

can be obtained. . , . 

[0082] By the manufacture approach of a semiconductor device according to cla.m 9, the sem.conductor 
device according to claim 4 which has good electric dependability and fitted high integrat.on can be 
obtained. 




[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. ^ 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] . . 

rprawing 1] It is the top view showing roughly the configuration of the sem.conductor dev.ce in the 1st 

example of this invention. . 
fPrawing 2] It is the outline sectional view which meets the arrow-head A-A l.ne of drawing 1 ■ 
[Drawing 3] It is the outline sectional view showing the 1st process of the manufacture approach of the 
semiconductor device in the 1 st example of this invention. 

drawing 4] It is the outline sectional view showing the 2nd process of the manufacture approach of the 
semiconductor device in the 1 st example of this invention. 

fDrawing 5] It is the outline sectional view showing the 3rd process of the manufacture approach of the 
semiconductor device in the 1 st example of this invention. 

fDrawing 6] It is the outline sectional view showing the 4th process of the manufacture approach of the 
semiconductor device in the 1 st example of this invention. 

fDrawing 7] It is the outline sectional view showing the 5th process of the manufacture approach of the 
semiconductor device in the 1st example of this invention. 

[D rawing 8] It is the outline sectional view which meets the B-B line of gSgwing_7 . 

FPrawing 9] It is the outline sectional view showing the 1 st process of the manufacture approach of the 

semiconductor device in the 2nd example of this invention. 

fPrawinglO] It is the outline sectional view showing the 2nd process of the manufacture approach of 
the semiconductor device in the 2nd example of this invention. 

fPrawingll] It is the outline sectional view showing the 3rd process of the manufacture approach of the 
semiconductor device in the 2nd example of this invention. 
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' [Drawing 12] It is the outline sectional view showing the 4th process of the manufacture approach of the 
semiconductor device in the 2nd example of this invention. 

[Drawing 13] It is the outline sectional view showing a configuration when the path of a beer hall is 
larger than the line breadth of an up wiring layer. 

[Drawing 14] It is the outline sectional view showing a configuration when the path of a beer hall is 
larger than the line breadth of an up wiring layer. 

[Drawing 1 5] It is the sectional view showing roughly the configuration of the conventional 
semiconductor device with which a wiring layer consists of an aluminium alloy. 
[Drawing 16] It is the sectional view showing roughly the configuration of the conventional 
semiconductor device using a tungsten plug. 

[Drawing 1 7] Drawing 15 or arrow head XO of drawing 16 It is the outline top view seen from the 
direction. 

[Drawing 18] It is an outline top view at the time of making an up wiring layer extend in predetermined 
line breadth. 

[Drawing 1 9] It is an outline top view when the superposition error of the mask at the time of 

photoengraving process arises. 

[Drawing 20] It is an outline top view for explaining evil when the superposition error of the mask at the 
time of photoengraving process arises. 

[Drawing 21] It is an outline sectional view for explaining evil when a superposition gap of the mask at 
the time of photoengraving process arises. 
[Description of Notations] 

1,101 3 The titanium nitride film, 5 The tungsten film, 7 A layer insulation layer, 7a beer hall. 
[Translation done.] 
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7 Kfi^fcfc'fe&l&flWgc 1 5 3 ^ h*-/V 1 io 

7 aASISttbH-tV^o 

[0 0 3 9] h*-;Vl 7 a ^1CT^*EW 

tfcftitti 5 k#t& J: 5 5 o 6 oA©l»i^x^f 

«&«5&JB5«l:5Ki*W*6»«7*s^$ixT^5. S 
MffeflftJI 7 fctt. TABIMI 5 ©— tt*ifite*1-a t'T 

T»E«Ui5i:*i-5J:5fcJl2©EiiUll» 3*»jft 

[0 04 0] SS2©EilSUSttU fcir^tf 1 0 0 0A©g 20 
ffSr^-t-^^k^-^V (T i N) HI hZzCOWtcr*^ 

[0 04 1] Z<D%S2<D$mi9l. 3ttifT*-/Wa 
rt&^tCteSii/V^&V^ Of- 9, tfT^-zW a 

as**, ^n^^, m 2 roiaiiSJi i , 3ti. fr*-^ 

7 aCDjKMfficO— SStCO^-jl^^bTV^*,, 
[ 0 0 4 2] £ eajg 2 OSSif. K 3 tt, «tBW A 

(0043]^, ±«BE19UI1* 3 i:M*■1-5.l:5fc: 
JIrai»ilsui7©i*ffi±fc^©Eiifc*2 1 timtn-c 

[0 0 4 4] ^^IlWllMWCiott*^ 

[o o 4 5] 03~BI6tt, ^WoflS-irolOfcW© 2 ^ 

m-frmm <r>$m%?k * xmwi fc ^-rmns w® bo ■? *> s . 

OCOS (Local Oxidation of Silicon) <£ 9 *° 

KDm+ftmwtitmi 3\zx^>x^m^^tz.m^tct 
si 7a5^j5g$n* 0 a*©9»»«a«*sj:i* t 3'?- 

a * h 17a #JIMtttM$l 7 
[0 0 4 6] b*— /H 7 a Srii CCFIfilfc'fe- 

»^i 5itt5J:5l^tiiiSi^^^^»i5 ; s< 



5 

#fcfc*.tf^y*tfe44rfcJ: 9 5 0 OOAciftI 

Mil ©BE&U1 5tW, :®S1 ®£MUi 5 SrS 5 
J:5fcJilBHft«Mi7«s»***b5. a»©9*»Kft« 

*5 «t # * -j- v ?&wk x 9 rmmm 5 ©-awta k 

[0 0 4 7] ®4&#flHLT, fT*-7V7 a SrffiCT 
TSCmffiS 5 J: 5 (cUffi^ffilc^l^* l 

^/<y*fe4ifK J: 9 1 0 0 0AIS©Kf"C^$ 

[0 0 4 8] m5Sr#f$LT, tftf^^iro*!^ 

8ooo Am&comm -e^$tt*o 

[0049] [2|6£r#[$LT, ^y^fyl3©SI 

^v^asjfi^^s. 

[0 0 5 0] i(D^S'f L >'^CD^H, fct^fi^S/^ 
: SF6 £E^3 : lmTo r r, RF^ 

-: 1 5 0W!?fc5. rco^.s/^V^#»C*Jlt*<?V 

?y<^v<r)^y s i-i'?'&M\Z2 o o oA/^-efco, 7 

* h hO^s/^^^iSSUl 0 OOA/^fc 

-^-^^^•v^trlitebT'b> mit^^>m\t4 0 AS 

[0 0 5 1] i^VNT, vjgll (c^s/^v^asjfe 

^f^ : BC 1 3 +C 1 2 ^> BE* : 1 OmTo r r , 
RF^7-:2 0 0Wtib5. ^<D^-y s 3~l/if0k&X' 

it, mt?-*>m i ©3iy^^^a*tt 1000 a/^ 

s/fv^iiafi^b^^^© 1/5 o~ l/i o OUT 
T*fe2>c rcofcfc, l{t^>Sli5l 0 0 0A©i: 

* ^11 K 1 0 0%O^<-xyf J'i't 
iLTt, *V^*x^£9&3T&EifiUi5f±, 10 
~2 OAj^T^ffba^y^^^^^n^^o 

[0052] r.<E>«fc5l^ fy-y^T-i/n^-yf-isy&f 

Kftyym (F) jRW^SrfflV^tfKjk^^vmtJS 
^i/^ictt, fit (CI) -&<DjJ*-&m\^Z.hK£<0 

<Dx-y=f-^ V'&xc ( v-^h^-y2 3 a^* $ 

ESI 1 » 2lC^-t-^flg't ^?) 0 ... .. 

[oo53] Be^S'a5T%gfii^ifc : j:t5±»BaisV 

BB^S 1\ 3 frS^ «t 5 \zs< r>"<-> 3 >;«ias*BB^ 
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[0 0 5 4] #HHfc0fl©¥aS#§Se-efi, 0 2 K:*1-<fc 
5 lc±iSSffig!Uf l , 3 tfTUtiimm 5 t^i-SSB^lcio 

]gi (D^j/^v^tc$5^T, ^k^y^i©^^ 
Vi/)$SSr^ y^f V i 9 ftSTSBBSiiUf 5 <D^yf- 
v^iSSJ:!5+^^#<^3t-t-5rt^-C'%5o ::© 
fc*. VI 1 ©^ s/^-^Bf KTSBISISS 5 

tJtA/t*3is/^V^$^V\ i-5t« t*T*-A7a 

rtic*3v-cT§Bse^ 5 ©— &&mfr±.uti&m 1 , 3 
SMM. 5 © ^^^m^^fs^tt^^ ^ ^ s . 

[0 0 5 5] ±^±9 fc'T*— ;V7 a rttCfc^T 

y^-^**uftV\ ;i©fc«\ ±g&S2ifcS lfc, 

V\, o*5HiK5%i-J:5K±<BE*Wil» 3 £Ft5S© 

m i , 3 t^<Dies.(ofmm 2 1 1 ©h^b^lai* lbi&& 

rt^ts. iot, El 1 (c^-f- «t 5 

3 ±8BEi!UI 1> 3t ^ ©{&©£**« 21 t ©BE** f f 
3. 

««2 

El 7 #38W©JB 2 OHlfc«fc*J«t 
j*S:«»Wfc*-*" s FBSBI'"?*>5.' *fcH8tt» EI7©B 

[0 0 5 6] El 7 £EI8 £Sr#J$LT, ^HIS^J©^ 

[0 0 5 7] TSUBBilftSfix ?y^ryK5tMf 
Zl/mi 0 1 tSr^U-Ct^o ^y^-rVf^S (i, fg 

rammm 1 7 mri* 9 h*-a- 1 7 a &a 

CT^*ie^J£»SH« 1 5 i 5 K&ritSJvo* 

5o gfl:^* 1 o l tt, ^c?y^^fy|g5ii: 

[005 8] ±gUffii»S 3 tt, JIIIQIfitU 7 £R»* hft 
fctrr*— /u7aS:aC"CT»«Wi5x lOltc&L 
T<^3. Cl©±aBffiiSSJg3ttK'T*— A- 7 art£^£fc 

7 a ©j&Sffi©— W£©*jg&l$K:$!LTl^5,, 

[0 0 5 9] <t*i, ::;h,«*©lfc*fcov>-a±*l©* 
[0 0 6 0] ftfc, *3BM©ai2©iafcffil»C*S»t5 4 l i * 
[0 0 6 1 ] 111 9 ~EI 1 2 fcfc, *3gW©B 2 CO3HS0iJI- 
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*5 It 5 ©Kit* ife * XfiWM ^HfWSBr tB El 

att©LOCOSft«:JS^T*?-#lfBll 3«&£*b 

5tfs^J&$ft£o JAMMER l l ©*ffi*r* 5*5 fcJl 

Nf6»ii r^rtsjus. »*©9j**tJ«ttaf*sJ:tf 

x. yf-^if&ffite. i 5 j|M&|ftJI l 7 £7ttttffilttRtt 
1 5©— §B*c5»cl3ii- 5 = ^? hafc— /Ul 7 a^fijo 

[0062] ^y^n 1 7 a fcifi CT^^tt 

/^s/^SsfcirfcJ: 0 5 0 0 0AiS©If-C^V^r 

tc/ci;iFf*^ £9 5 OOASSoffT? 

Iftf^yli o a*©9*WRttW 

y^f v^5 *5iiS^^-=>-^^JxTT$5@2i»S 
5,10 

20 [oo6 3l#ic rrofflkf^vlioici^fy 

^tt, fct ^fi3is/ < f->'^^ :BC1 3 +C1 2 # 
JE^I : 1 OmTo r r, RF/<7- : 2 0 OW©^ 

^(D^y^v-i/jiSfii o ooA/^fjbS. 

^iiKttS'fbf-^ v^Si o i©^is'^>'^3$S©i/ / 5 
o-i/ioowTTfcS, Lfci^t, atf^yfi 

*5 1 0 0 OA©l8£ff£:fr-t-£2:£\ Z.COmc^^^W^- 
1 0 0%©3j— ^s/^y^^JS^tvTt^y^^T- 
30 yliil 0~2 0 A£kT<oWimi-t>^-y3->9'telk&fr 

[0 0 6 4] Ell 0£#l$L-C, T^5ffiilSS5, 10 1 

f^VllO 1 ©-as*ffitcii-rst , 'T^-/V7 a*s^ 

[0 0 6 5] Ell l?r#KUT, t'T*:-/V7 a Sril C 

^fi^.^-« v 9 jfelc i 19 8 0 0 0 A®g©B£J¥-?* 
40 xV^3i45^§n5„ 

[0 0 6 6] Ell 2 5r#RaLT, ^y^fy«3©- 

^ 3^-7^^^ Lt^y^fyf 3^1 

[0067] r©^^^y^©^#(*x fctxfi^-y^ 

V^^f^. : SFe JE^3 : lmTorr, RF^'7 

- : 1 5 OWffcS. i©3tj/^-V* r *#IC*S»t5^^' 
^^f y©xyf y^iSft|12 0 0 0 A/^T'fcO « W 
v'^ h/<9 — >-2 3(0^-y^-^9'M&itl 0 OOA/^ 

so -cfc£o t fc r 5/f y ^#i:*5ft 5 f ft^^ yi 



(7) 

i o \(D^-vf-v^Mmt9^^f^3<D\/\ o 

OEiTffcS. "cDfcfc, ?^?X7-^m3\Z5 0%<D 
*- / <-3Ly3-yy*Ml,Xh, tftf^^Ki o lte 

[00 6 9] *30t«©^flESS«-ett» 0 8 tarsi" J: » 

5 KTmeiM 5,101 &±mzmm 3t&-rz>&$- 
\z.^xmtf-9^m\ o i #nrj-&*uT^*. fy? 

tftf^'V'ii o 1 ©x^fy^Igil 

ox y f y^Sit J: 9 t+»fc'hS <HSt5rl:ist 

mmvmtf-f^mi o niiatA/^xy^^y^^ 

l o i©-tt*ffi#'±»BIW3£J:oT*/<-£ixfc 

?f^4ivs:i:li4<, HWSBI5. loittft 
*f *«»«HS«tiSriMl^i-5 z. k 3. 
[0 0 7 0] *fc±J*J:5, *T*— »l*!fc*JV v t 
±«S6BJ&JS3fc.fco-Cj!7/ < *— $ix^V"T«Cia^Ji5, 1 
OlCS^Ii, JigBia^®3©xs/^vmta5i:A/t* 
xs/fy^SW^, rcofcft, _hg|5Ei»Jl 3 lc, 

v\ oft), H7»c*i-J:5K:±»E«*3«:0f3£©*!l 
*gW B . fc«H«.S-«±-CJ6*E.**a-fc* s "^**« 

B2(*-«lC*/hggRt, v^^s^SiiKfc&tt**'^ 

3« OflLOtalM 2 1 i <DE*k t* y f- L PB& 
[0 0 7 1] 4*s,.«l*»J:tJ«»2©SE«W-*JV^ 

tt, er*-* 7 a osa* ±»ejmi 3 (ommwn , w 

B £|r]— t,L<fi/h£^^l--^-rtftS3Lfcas, #38 
f]t]B:-^wlSfe*iSt>©-eH*:v\ of 15, Ell 3 Jo J: 

via 1 4 fc^-t-j: 5 \c±mzmm 203 (201) ©m 

<SWc , Wd ^f7*-/V2 0 7 a©SRc , Rd ^5 

/h$<Tt«tv\ roiai 3 43±tflai 4taFi- i MMfc 
[00723 ls i va^SMWfcsav aa^#B* s 
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[0 0 7 3] fc*5, #i#J:tf*2©llifc0i|fc*H*SSI 
-lb:? 1 * yisi, 1 0 1 , El 1 3 XZ.7frtWlC.f-9 ^2 0 
lioitfEll AXCTfitmcfV^fc* 0 ltt, glfc^v 
(TaN).f$)oTU^ *fcftl©*6fcW-*S 

W&^x\imxcfr9vm \ o i^y^r^3, 
Eli 3»cjo^-c»i^k^^v)^2 0 i k*Xf*f-^m 
5, Ell 4fc*iV'>Tfi£rt;^*vffit3 o 1 k*is?*f- 

o st^upK^^^^^tftf^^ 
[o 0 7 4 1 i 43«t^ 2 (Bmmmt m 1 3, - 

El 1 4 i te#^T*i\h«pE***rfc1-* 

3 (tu<li2 0 3) JiirT^5 = ^^^SI* s ^^ 

[0 0 7 5] *fc, »i*J-J:US3IS2©3B««iHl 3, 
Ell 4i»c:Jo-^-T:, TS5Eii?r4t^v^fyK5 
£JHR]i6ttJI l 7ioMt/<y7^Mi 
vmtWLVhfrXhZ.W 

[0 0 7 6] ft 2 (03Elfc«iC*5H-5a^^ VglOl 
t El 1 4 Kmtmtf-9 VBI 3 0 .1 k (i, KltKltMO 

SW'lt'ici'o 

[00.7 7] *368Br±» 9*«IR«ri^*Jrt-5^^ 

* OfiJa-a-^-lir-rtu^ «fc •? ±«BJMi«si'*i/*:«h&o* 

T#-;W>>b1*£>Lfc#£-i:tt, HISi-SBBi^tcDraPg 

S?5Sr^^*&* s Kai-5. 
[0 0 7 8] 

l^^O^J*] ff*«l~7(C|S«O^^Bt?«s 
ft 1 cDSB&Jl i B 2 <DEi»S i o^i"5 ^(c^mS* 5 

mm tmtez&^vf'^yte&tt't'Z' ft 

2 <0BE^®O/ , <^— xy^rofcfeoxyfy^f l 
o [0 0 7 9] * fc ft 2 ©B£i»S»i, ft 1 ©IEfcS©'< 

# - ^ V ^ fCt 5 x y ^ V i/^tC 15 k h if x y t V ^ $ 

iSffirofiv^^Sriatta^Stt'fev^ .tor, ft2oge 
mm k mfetznimm t oraoge^ t° y ^«r»/wt-e 

[00.80 Vm*m 2 , 3 , 5 *5 J: 6 \ZtZm<D¥&W 

ge-etf, ft 1 1 u < ttft 2'<6"iB«iei*s * > x >»c 

so y^^^vtfi, x^fy^ifftioX, B^ 1 ? 



(8) 
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>V:/3$&©it£*#<atfc^t5#** Z.<Dlt 
[00 8 1] H*3S 8 fcB*0*Mlfls|l1t©|!l5fi*ife-e 

[0082] 9 tia«©^#ssii©»js*«fe-e 

[02] '" m©fcWA-Alfc»::ft5*«&*rffiBI"<?*> 
5. 

[03 ] l oft)IMK:*si?S¥*fl5K*® 

${3g#8r©& 1 XS«rS%-t«l»WrffiB|-C*><5. 
[1114 ] *&W<nm i ©3Mfc«fc#tt5*WfWM© 

2 ie*:5W-*»&»rflGB|-e*>a. 
[0 5] #3SW©S! l ©lllifeMfc:J3ttS¥i»fl3£a© 

[0 6] *3sw©i& i nmkwx-tsv&i&m&w 

[0 7 ] *38W©JR 1 0jHkffftft»?S?*{tiMto 
$*5t*fe©^ 5 xm5r^-rmn&»rS0'Cfo^. 

[08] 0 7OB-BH^e5«tB&»fa50'e*>5. 
[0 9] *3IW©»2Oltt[0lfc*JltaiMMMIE«o 

si^fe©^ i xmsr^-r«tn&»f®0"efc ; s, 

[010] 3*:|8K©^2©|UfeW-*3«t5^#:^e 



/4 

[011] *«9i©||l2©jtll[«K:*»t*4HMMIi« 
©Mit^ft©^ 3 XS&^-t-«EB&»r®0T?fcS. 
[012] *»WO*2©|Ofi«lC*S»tS**ffS61K 

[013] tfr*— A'©&#±ttE*Ui©*MB.fc!J*: 

[014] \?T*—A'<r>Wfi±MUW5v>WfcZ 9 *: 

[015] K>8Uia 5 T/l^ = ?A-g-&Jt9ft5fl£3fe© 
¥&{££!«©«)& SrttB&W t-^i-^f ffiEl -C *> 5 . 
[12116] ^yW//7^Mot#*oiHHl! 

[017] 01 5 {>L<HI1 6©^fPXo ISfafcb 
M,fc«lBS¥S0-C'fc5o 

[0i8] ±»E^*j^j£©iM«t?sttts*fc*e' 

[019] ^n%m*\ztettz>'?*tv>'g>te&tt^ 
cfc*s-©mB& s Pffi0-efc ; So 

[02 0] 3f;*MKR^f«-*5»t5-^^^©i^^^ 
^*s^Cfc»^-©»#S:SiW-t-5fc»©«tll&¥ffi0t?*> 
5, 

[02 1] ^X^fiPf^ttS^**©*^^"^ 
5, 

[*?H§-©f&9l] 

1, 101 gte^V-Jg^ 3. 5 9*tr*?lsBk. 
7 mmt&Wm. 7 a fT*-/K 
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